General Procedures. Unless otherwise stated, reactions were performed under a nitrogen atmosphere using freshly dried solvents. Tetrahydrofuran (THF), methylene chloride (CH 2 Cl 2 ), acetonitrile (MeCN), dimethylformamide (DMF), and toluene (PhMe) were dried by passing through activated alumina columns. Unless otherwise stated, chemicals and reagents were used as received. Triethylamine (Et 3 N) was distilled over calcium hydride prior to use. All reactions were monitored by thin-layer chromatography using EMD/Merck silica gel 60 F254 pre-coated plates (0.25 mm) and were visualized by UV, p-anisaldehyde, or KMnO 4 staining. Flash column chromatography was performed either as described by Still et al. 31 using silica gel (partical size 0.032-0.063) purchased from Silicycle or using pre-packaged RediSep ® Rf columns on a CombiFlash Rf system (Teledyne ISCO Inc.). Optical rotations were measured on a Jasco P-2000 polarimeter using a 100 mm path-length cell at 589 nm. 1 H and 13 C NMR spectra were recorded on a Varian 400 MR (at 400 MHz and 101 MHz, respectively), a Varian Inova 500 (at 500 MHz and 126 MHz, respectively), or a Varian Inova 600 (at 600 MHz and 150 MHz,
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Preparation of alkynyl lactone 13-epi-18 S18 Alkynyl lactone S-5 S20 elimination of iso-butylene from the t-butyl ester); HPLC (Chiracel AD); 5% isopropanol/hexanes; flow rate = 1.0 mL/min; t r (major ent.) = 15.3 min, t r (minor ent.) = 21.4 min. Although chromatographed pyrrolidine 11 was advanced directly to trifluoroacetate salt 16 on scales less than 20 g, on larger scale the chromatography of 11 became cumbersome. In order to simplify the purification process on >20 g scale, impure pyrrolidine 11 was converted to t-butyl carbamate S-2 (following initial silica gel chromatography as described above to remove excess reagents/major impurities). Impure pyrrolidine 11 (25.0 g, 72.4 mmol) was dissolved in CHCl 3 (220 mL) and di-tert-butyl dicarbonate (17.4 g, 79.7 mmol) was added with stirring. After 1 h, the reaction mixture was concentrated in vacuo. The resulting residue was purified via silica gel flash chromatography (isocratic elution, 7: Pyrrolidine 11 (5.43 g, 15.7 mmol) was dissolved in 56 mL of CH 2 Cl 2 in a flame dried 250 mL round bottom flask. To the solution was added Et 3 SiH (12.5 mL, 78.5 mmol) followed by trifluoroacetic acid (23 mL) and the solution was allowed to stir overnight. The solution was then concentrated in vacuo, redissolved in CHCl 3 and azeotroped (3x), and subsequently azeotroped from toluene (3x). Upon further addition of toluene and CHCl 3 , white crystals crashed out of solution and were isolated by vacuum filtration to afford 16. The mother liquor was concentrated in vacuo and crystallized further from toluene and CHCl 3 , producing additional crops of 16 (over several iterations). Further recrystallization from hot CHCl 3 affords 4.87 g (77% yield) of 16 as a S13 white solid (>98% ee, as assessed by conversion to the methyl ester S-4 following protection as the trimethylsilylethyl carbamate, as described below). Note: t-butyl carbamate S-2 could also be subjected to the conditions described above to afford trifluoroacetate salt 16. [ 
Preparation of methyl ester S-4.
In order to determine the extent of enantioenrichment resulting from crystallization of trifluoroacetate salt 16, an aliquot of material was protected as the trimethylsilylethyl carbamate (S-3) as described above, then converted to methyl ester S-4. Carboxylic acid S-3 (18.1 mg, 41.7 µmol) was dissolved in Et 2 O (0.42 mL) and cooled to 0 °C with stirring. A solution of S15 diazomethane in Et 2 O was titrated into the reaction solution until a yellow color persisted. After 5 min, excess diazomethane was quenched by dropwise addition of AcOH (until the yellow color no longer persisted). The resulting solution was diluted with Et 2 O (2 mL) and 10% aqueous K 2 CO 3 (2 mL), the phases were separated, and the aqueous layer was further extracted with Et 2 O
(2 x 2 mL). The combined organic layers were dried over MgSO 4 , filtered, and concentrated in vacuo to afford methyl ester S-4 (15.9 mg, 85% yield) as a clear, colorless oil 
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Preparation of hydroxylactone 17.
A solution of styrenyl carboxylic acid S-3 (1.93 g, 4.45 mmol) in 45 mL of CH 2 Cl 2 was cooled to -78 °C in a flame dried three-neck round bottom flask. Ozone was bubbled through the cooled solution until the solution turned bright blue. The solution was then sparged with Oxygen (until the blue color no longer persisted), warmed to room temperature, and sparged with nitrogen for 15 min, at which point dimethylsulfide (13.1 mL, 178 mmol) was added and the solution was Preparation of alkynyl lactone 18.
S17
To a flame dried 250 mL round bottom flask containing hydroxylactone 17 (2.69 g, 7.48 mmol)
was added 37 mL of THF and the stirred solution was cooled to -78 °C. Ethynylmagnesium bromide (0.5 M solution in THF, 75.0 mL, 37.4 mmol) was added via syringe pump over one hour and the solution was then allowed to stir for five minutes at -78 °C before being warmed to 0 °C and stirred for another 20 min. The reaction was then quenched with 20 mL of sat. aq.
NaHCO 3 solution and the reaction mixture was concentrated in vacuo. Following dilution with CH 2 Cl 2 (500 mL) the mixture was acidified to pH = 2.5 with Na 2 HPO 4 /KHSO 4 buffer (pH = 2.5, prepared from a 10% w/v aq. Na 2 HPO 4 solution by acidification with KHSO 4 ). The mixture was then further diluted with CH 2 Cl 2 and NaCl was added to further saturate the aqueous phase. The phases were separated and the aqueous layer was washed twice with CH 2 Cl 2 . The combined organic layers were then dried over Na 2 SO 4 , filtered, and concentrated in vacuo to a volume of 300 mL (~0.025 M solution, achieved by marking the flask for the desired volume prior to use).
The solution was then cooled to 0 °C and triphenylphosphine (5.88 g, 22.4 mmol) was added and allowed to stir for 10 min. Diisopropylazodicarboxylate The solution was then allowed to stir for five minutes at -78 °C before being warmed to 0 °C and stirred for another 15 min. The reaction was then quenched with 0.5 mL of 1M aq. HCl solution and the reaction mixture was concentrated in vacuo. The resulting aqueous mixture was saturated with NaCl and extracted with EtOAc (5x), and the combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated in vacuo. The crude material (~5:1 dr by 1 H NMR) was purified by silica gel flash chromatography (gradient elution, 2:1 1:1 hexanes-EtOAc) to afford alkynyl lactones 13-epi-18 (8.5 mg, 69% yield) and 18 (1.6 mg, 13% yield). NOTE: The relative configuration of the propargylic stereocenter of 13-epi-18 was initially assigned by analogy to S19 the related alkynyl lactone S-5, which was synthesized via a similar sequence and was in turn assigned based on single crystal X-ray diffraction data (vide infra). Preparation of bis(tert-butyldimethylsilyl) ether S-6.
To a flame dried 250 mL round bottom flask equipped with diol 19 (4.20 g, 11.3 mmol) was added 113 mL of CH 2 Cl 2 and the solution was cooled to 0 °C with stirring. Following addition of 2,6-lutidine (6.5 mL, 56 mmol), tert-butyldimethylsilyl trifluoromethanesulfonate (6.5 mL, 28 S22 mmol) was added dropwise to the reaction. Upon completion of the reaction as judged by TLC (~1.5 h), the reaction was quenched with 3.0 mL of MeOH and 300 mL of sat. aq. NaHCO 3 solution was added. The mixture was then washed with CH 2 Cl 2 (3 x 300 mL), and the organics were dried over Na 2 SO 4 , filtered, and concentrated in vacuo to yield a faint yellow oil.
Purification through silica gel flash chromatography (gradient elution, 16: 
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Preparation of primary alcohol 20.
To a 250 mL round bottom flask equipped with bis(tert-butyldimethylsilyl) ether S-6 (1.00 g, five minutes before once again being sealed and allowed to thaw under static vacuum by removal from the liquid N 2 bath. This procedure was repeated twice before the head-space was finally backfilled with N 2 , the vessel sealed, and the solution heated to 85 °C with stirring. After 26 h, the reaction mixture was cooled to rt, diluted with 50 mL sat. aq. NaHCO 3 solution, and extracted with EtOAc (3 x 50 mL). The combined organic layers were washed with water (2 x 50 mL) followed by brine (50 mL), dried over Na 2 SO 4 , filtered, and concentrated in vacuo to provide the crude product, which was purified by silica gel flash chromatography (gradient 
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Preparation of dihydrooxepine 9.
An oven-dried Schlenk tube was charged with a magnetic stir bar and dry LiCl (149 mg, 3.52 mmol), and its contents were flame-dried under vacuum. The headspace was then backfilled with N 2 , and Li 2 CO 3 (519 mg, 7.03 mmol) was quickly added to the vessel. The tube was then evacuated and backfilled with N 2 , and this procedure was repeated twice to establish an inert atmosphere. Finally, chlorotetrahydrooxepine 22 (30.5 mg, 58.6 µmol) was added as a solution in DMF (rinsing twice for a total volume of 2.3 mL), and the mixture was heated to 100 °C with vigorous stirring. After 75 h, the reaction mixture was cooled to room temperature and filtered through celite, rinsing the vessel and filter pad with EtOAc, followed by excess Et 2 O. The resulting off-white suspension was again filtered through celite and concentrated in vacuo. This material was purified by preparative HPLC (normal phase, isochratic elution, 6% EtOAc in hexanes) to afford dihydrooxepine 9 (14.9 mg, 53% yield) and olefin isomer S-7 (4.0 mg, 14% yield) as colorless oils.
Dihydrooxepine 9.
[ ] D 25.0 = -70.5° (c = 0.94, CHCl 3 ); 1 H NMR (400 MHz, CDCl 3 , 50 °C) 6.37 (ddd, J = 2.5, 2.5, 
Preparation of dihydrooxepine amine 23.
An oven-dried Schlenk tube was charged with a magnetic stir bar and dry LiCl (454 mg, 10.7 mmol), and its contents were flame-dried under vacuum. The headspace was then backfilled with N 2 , and Li 2 CO 3 (1.58 g, 21.4 mmol) was quickly added to the vessel. The tube was then evacuated and backfilled with N 2 , and this procedure was repeated twice to establish an inert atmosphere. Finally, chlorotetrahydrooxepine S-8 (67.0 mg, 0.178 mmol) was added as a solution in DMF (rinsing twice for a total volume of 7.1 mL), and the mixture was heated to 100 °C with vigorous stirring. After 48 h, the reaction mixture was cooled to room temperature and S32 filtered through celite, rinsing the vessel and filter pad with EtOAc, followed by excess Et 2 O.
The resulting off-white suspension was again filtered through celite and concentrated in vacuo. Preparation of diacetate S-9.
To a stirred solution of diol 28 (3.11 mg, 6.43 µmol) and DMAP (20 mg, 0.16 mmol) in CH 2 Cl 2 (0.64 mL) at 0 °C was added acetyl chloride (6.9 µL, 97 µmol). After 10 min, the ice bath was removed and the reaction mixture was allowed to warm to room temperature. After an additional 30 min, the reaction mixture was quenched with H 2 O and extracted five times with a mixture of hexanes and EtOAc (1:1). Each organic fraction was passed individually through a plug of SiO 2 , which was subsequently rinsed with excess hexanes/EtOAc. The combined filtrates were concentrated in vacuo to provide the crude product, which was purified by silica gel flash chromatography (gradient elution, 3:1 3:2 hexanes-EtOAc) to afford diacetate S-9 (2.57 mg, 
